This study aims to determine the floristic characteristics of alien invasive seed plant species (AISPS) in China. There are a total of five hundred and thirteen AISPS, belonging to seventy families and two hundred and eighty-three genera. Seventy families were classified into nine areal types at the family level, and "Cosmopolitan" and "Pantropic" are the two main types. Two hundred and eighty-three genera were classified into twelve areal types at the genus level, and "Pantropic", "Trop. Asia & Amer. disjuncted", and "Cosmopolitan" are the three main types. These results reveal a certain degree of diversity among AISPS in China. The floristic characteristics at the family level exhibit strong pantropic characteristics. Two possible reasons for this are as follows. Firstly, southeastern China is heavily invaded by alien invasive plant species and this region has a mild climate. Secondly, southeastern China is more disturbed by human activities than other regions in China. The floristic characteristics at the genus level display strong pantropic but with abundant temperate characteristics. This may be due to that China across five climatic zones and the ecosystems in which the most alien invasive plant species occur have the same or similar climate with their natural habitat.
In recent decades, anthropogenic activities have triggered unprecedented environmental changes on a global scale, such as biological invasion and these invaders can obviously alter the structure and/or functions of the ecosystems in which they occur (Loydi et al. 2015 , Piper et al. 2015 , Wang et al. 2016a . As the world's third largest country, China covers five climatic zones: cold-temperate, temperate, warm-temperate, subtropical, and tropical in which diverse ecosystems can receive a variety of alien invasive plant species from different biogeographic regions (Xie et al. 2001 , Wu et al. 2006 , Weber et al. 2008 , Li et al. 2009 . A wide range of habitats and environmental conditions enable China especially vulnerable to the successful establishment of the alien invasive floras originating from different regions because the potential alien invasive plant species from most areas of the world can find their suitable habitat somewhere in China ultimately (Xie et al. 2001 , Weber et al. 2008 , Yan et al. 2014 . Meanwhile, China's rapid economic development in the 20 th century, including explosive growth in trade and transportation systems, is increasing the pathways for the introduction and spread of alien invasive plant species among regions within China and the introduction of new alien invasive species to China from other countries (Xie et al. 2001) . Since many alien invasive plant species have long lag times from initial establishment until the appearance of a fullblown invasion, the full effects of the invaders arriving in China may not be felt until well into the 21 st century (Xie et al. 2001 ). There are five hundred and fifteen alien invasive plant species from seventy-two families and two hundred and eighty-five genera reported from China in 2014 (yan et al. 2014) . Flora is defined as the sum of all plant taxonomic units in one region within a certain period (Wang 1992) . Understanding the floral characteristics of plants in one region is necessary to elucidate the plants' natural environment and the main characteristics of plant resources (Liu et al. 2011 , Wang et al. 2016b . Additionally, the floristic analysis of alien invasive plant species is very important for their control and management (Wu et al. 2008 ). To date, some studies have investigated the floristic characteristics of alien plant species in China, such as Shandong Province, eastern China (Wu et al. 2008) and Henan Province, central China (Dong and Ye 2007) . This study aims to gain insights into the floristic characteristics of alien invasive seed plant species (AISPS) in China via literature review. We hypothesize that the floristic characteristics of AISPS in China display strong transitional characteristics from pantropic to temperate due to that China covers five climatic zones: cold-temperate, temperate, warm-temperate, subtropical, and tropical. In addition, ecosystems in which the most alien invasive plant species occur have the same or similar climate with their natural habitat. The results of this study can provide a platform to better underlying the profile of floristic characteristics of AISPS in China. Findings also lay an important theoretical foundation and practical significance for effective invasion prevention and control.
MaTeRiaLS anD MeTHoDS
The resources of AISPS in China were according to Yan et al. (2014) . List of AISPS in China was illustrated in Table SI (supplementary material) . The areal types of AISPS in China at the family level were determined according to the standard floristic classification of world families of seed plants reported by Wu et al. (2003) and Wu (2003) . The areal types of AISPS in China at the genus level were determined according to the standard of floristic classification on Chinese genera of seed plants reported by Wu (1991 Wu ( , 1993 .
The floristic characteristics of AISPS in China were characterized by using the R/T value. The R/T value of the areal types of AISPS in China was computed using the ratio of the tropic components (2-7) to the temperate components (8) (9) (10) (11) (12) (13) (14) according to the methods used by Tian et al. (2013) and Zhu et al. (2015) . In general, a high R/T value indicates high tropical characteristics and a low R/T value indicates high temperate characteristics.
Species differentiation (SD) of AISPS in China was determined by using the following equation (Zhang 2007) to characterize the degree of floristic differentiation for AISPS in China:
where N f , N g , and N s are the sums of the numbers of families, genera, and species of all AISPS in China, respectively. In particular, a high SD value indicates greater differentiation and a low SD value indicates less differentiation.
ReSuLTS anD DiSCuSSion

PLANT COMPOSITION AND AREAL TYPES AT THE FAMILY LEvEL
Seventy families of AISPS exist in China (Table  SI) . The following families of AISPS in China are arranged in descending order based on the number of members: Compositae (fifty-four genera and ninetytwo species); Leguminosae (thirty-two genera and seventy-one species); Gramineae (thirty-one genera and fifty-nine species); Solanaceae (seven genera and twenty-four species); Amaranthaceae (four genera and twenty-two species); Euphorbiaceae (six genera and twenty-one species); Cruciferae (eleven genera and fifteen species); onagraceae (five genera and fifteen species); Convolvulaceae (four genera and fifteen species); Chenopodiaceae and Lamiaceae (five genera and ten species); Scrophulariaceae (five genera and nine species); Caryophyllaceae (eight genera and eight species); Malvaceae (seven genera and eight species); umbelliferae and Acanthaceae (five genera and six species); Rubiaceae and verbenaceae (four genera and six species); Cactaceae and Amaryllidaceae (three genera and five species); Myrtaceae (two genera and five species); Passifloraceae (one genus and five species); nyctaginaceae and Boraginaceae (three genera and four species); Portulacaceae, Ranunculaceae, and Crassulaceae (two genera and four species); Oxalidaceae (one genus and four species); Polygonaceae, Lythraceae, Bignoniaceae, and Commelinaceae (three genera and three species); Basellaceae and Campanulaceae (two genera and three species); Plantaginaceae and Cyperaceae (one genus and three species) (Table  SI) . Furthermore, two AISPS of each of the following families exist in China: Urticaceae, Phytolaccaceae, Piperaceae, Papaveraceae, Balsaminaceae, Liliaceae, Iridaceae, and Araceae (Table SI) . Only one AISPS of each of the following families exist in China: Casuarinaceae, Moraceae, Aizoaceae, Nymphaeaceae, Capparidaceae, Resedaceae, Geraniaceae, Anacardiaceae, Aceraceae, vitaceae, Tiliaceae, Sterculiaceae, Begoniaceae, Cucurbitaceae, Sonneratiaceae, Melastomataceae, Haloragaceae, Apocynaceae, Asclepiadaceae, Martyniaceae, Orobanchaceae, Butomaceae, Hydrocharitaceae, Pontederiaceae, Lemnaceae, and Marantaceae (Table SI) . Thus, thirty-six families comprising three or more AISPS (51.43%), eight families including only two AISPS (11.43%), and twenty-six families comprising only one AISPS (37.14%) are found in China. The aforementioned findings indicate that AISPS in China show a certain degree of diversity at the family level. This may be due to the blind introduction (includes unintentional and intentional activities) of foreign species in China in recent decades (Xie et al. 2001 ). This phenomenon may also be a contributing factor to the long lag times from initial establishment until the appearance of a fullblown invasion (Xie et al. 2001) .
According to the standard floristic classification of world families of seed plants proposed by Wu et al. (2003) and Wu (2003) , seventy families of AISPS in China may be classified into nine areal types at the family level (Table I ). In particular, "Cosmopolitan" comprises twenty-nine families (41.43%), "Pantropic" comprises twentytwo families (31.43%), "N. Temp. & S. Temp. disjuncted" comprises three families (4.29%), and "Trop. Asia, Africa & C. to S. Amer. disjuncted" comprises two families (2.86%) ( Table I ). The three areal types, namely, "Pantropic especially S. Hemisphere", "Trop. Asia & Amer. disjuncted", and "N. Temp.," involve four families, accounting for 5.71% of the observed plants (Table I ). The two areal types, namely, "Old World Tropics" and "Trop. Asia & Trop. Oceania", include only one family, accounting for 1.43% of the found species (Table I) . Thus, a large proportion of AISPS in China may be classified under pantropic components. The R/T value of the areal types of AISPS in China at the family level is about 4.86 which is obviously greater than 1 (Table II) . Thus, the floristic characteristics of AISPS in China at the family level exhibit strong pantropic characteristics. This observation is inconsistent with the hypothesis. This might indicate that southeastern China is heavily infested with alien invasive plant species, presumably because this part of the country has a mild climate (mainly subtropical and tropical) and is more disturbed by human activities than other regions in China (Wu et al. 2006 , Li et al. 2009 , Feng et al. 2010 . Thus, the AISPS in China contains abundant pantropic elements at the family level.
PLANT COMPOSITION AND AREAL TYPES AT THE GENUS LEvEL
Two hundred and eighty-three genera of AISPS exist in China (Table SI) . Euphorbia and Amaranthus comprise the largest number of AISPS (fifteen and fourteen species, respectively) in China at the genus level with a total of 10.25% (Table SI) . Forty-four genera comprising three or more AISPS (15.55%) (Table SI) . Fifty-one depauperate genera including two species (18.02%) and one hundred and eighty-eight monotypic genera comprising one species (66.43%) are also observed (Table SI) . Thus, a number of genera of AISPS exist in China, but these genera are dominated by depauperate or monotypic types. According to the standard floristic classification of Chinese genera of seed plants proposed by Wu (1991 Wu ( , 1993 , two hundred and eighty-three genera of AISPS in China may be classified into twelve areal types at the genus level (Table I ). In particular, "Pantropic" comprises seventy genera (24.74%), "Trop. Asia & Amer. disjuncted" involves sixtyfour genera (22.61%), "Cosmopolitan" includes thirty-four genera (12.01%), "N. Temp." comprises twenty-one genera (7.42%), "Old World Temp." comprises fourteen genera (4.95%), "N. Temp. & S. Temp. disjuncted" includes eleven genera (3.89%), "Old World Tropics" comprises eight genera (2.83%), "Trop. Asia & Trop. Africa" involves seven genera (2.47%), "Eurasia & S. Africa (Sometimes also Australasia) disjuncted" include four genera (1.41%) ( Table I ). The three areal types, namely, "Trop. Asia, Africa & C. to S. Amer. disjuncted", "E. Asia & N. Amer. disjuncted", and "Medit., W. & C. Asia" involves twelve genera (4.24%) ( Table I) (Table I) . A large proportion of the plants exhibit temperate and pantropic distributions. The R/T value of the areal types of AISPS in China at genus level is 2.04 (Table II) . Thus, the floristic characteristics of AISPS in China at the genus level display strong pantropic but with abundant temperate characteristics. The result is consistent with the hypothesis. The result may be due to that China across five climatic zones, namely, cold-temperate, temperate, warm-temperate, subtropical, and tropical (Xie et al. 2001 , Wu et al. 2006 , Weber et al. 2008 , Li et al. 2009 ). Additionally, ecosystems in which the most alien invasive plant species occur have the same or similar climate with their natural habitat. Thus, the floristic characteristics of AISPS in China exhibit strong transition characteristics from pantropic to temperate at the genus level.
PLANT COMPOSITION AT THE SPECIES LEvEL
Five hundred and thirteen species of AISPS exist in China and belong to seventy families and two hundred and eighty-three genera (Table  SI) . The family with most AISPS (ninety-two species) was Compositae (17.93%, Table SI ). As one of the highest evolutionary status of plant groups, composite species successfully invade many environments because those species feature fecundity and high-efficiency multiple reproduction modes. This phenomenon may also be a contributing factor to the dormancy and the rapid spread of their seeds that can enable them to occupy a wide variety of environmental conditions (Fumanal et al. 2007 , Yan et al. 2014 . The value of species differentiation of AISPS in China was approximately 5.86. The high degree of floristic differentiation of AISPS in China may be attributed to the multivariate environments in which those invaders occur. This result may also be ascribed to that the alien invasive floras which exist in China via unintentional and intentional introduction originating from most areas of the world.
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ReSuMo
Este estudo tem por objetivo determinar as características florísticas de espécies exóticas invasoras de plantas com sementes (EEIPS) na China. Há um total de quinhentas e treze EEIPS, pertencentes a duzentos e oitenta e três gêneros. Setenta famílias foram classificadas em nove tipos de distribuição ao nível de família. "Cosmopolita" e "Pantropical" são os tipos principais. Duzentos e oitenta e três gêneros foram classificados em doze tipos de distribuição ao nível de gênero. "Pantropical", "Asia Trop. & Amer. disjuntas" e "Cosmopolita" são os três tipos principais. Estes resultados revelam certo grau de diversidade entre EEIPS na China. As características florísticas ao nível de família exibem fortes características pantropicais. Duas possíveis razões para isso são as seguintes. Primeiramente, o sudeste da China é fortemente invadido por espécies alienígenas invasivas e esta região possui clima ameno. em segundo lugar, o sudeste da China é mais perturbado por atividades humanas do que outras regiões da China. As características florísticas ao nível de gênero mostram forte distribuição pantrópica, mas com abundantes características temperadas. Isto pode ocorrer porque a China cruza cinco zonas climáticas e os ecossistemas nos quais a maioria das espécies invasoras ocorre tem o mesmo clima de seu habitat natural ou similar. 
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